Abstract
Introduction

35
The piriform cortex (PCx) is the main cortical station in olfactory processing. It 36 receives direct odor information from the olfactory bulb, as well as contextual 37 information from higher brain regions, and is thought to be the brain's primary site for 38 odor discrimination and recognition 1 .
39
Olfaction starts at the nasal epithelium where a single odor activates multiple odorant roughly ~10% of the 1000 glomeruli, also apparently randomly sampled [8] [9] [10] [11] [12] [13] [14] . In 53 keeping with the notion of random convergence and divergence of OB axons in PCx, 54 electrophysiological studies show that each odorant activates an apparently random 55 population of from 3% to 15% of the neurons in layer 2 of the PCx at low 56 concentration 13 .
57
Pyramidal neurons in the piriform cortex are the main integration units within which 58 the discrete molecular information channels of the OB are combined to form "odor 59 objects", but the biophysical and circuit-level mechanisms that remap LOT inputs into 60 the olfactory code in PCx remain poorly understood. respond to multiple chemically diverse odorants 13, [16] [17] [18] , while failing to respond to re-
75
combinations of those odorants' component parts 9, 15 . For example, a pyramidal 76 neuron that is unresponsive to individual odor components A, B, or C may respond 77 strongly to combinations AB and AC but fail to respond to combination BC.
78
What biophysical mechanism(s) could account for a pyramidal neuron's ability to (1) 79 amplify distal LOT inputs; (2) enforce combination selectivity on those inputs; and
80
(3) maintain multiple "discontinuous" recognition subunits? A possible mechanism 81 could be compartmentalized NMDA spikes in pyramidal neuron dendrites, which 82 could provide both, the thresholding nonlinearity that enforces combination 83 selectivity, and the amplification that allows distal inputs to drive somatic action 84 potentials [19] [20] [21] [22] [23] [24] [25] .
85
Weighing against this hypothesis, however, the one study that has analyzed dendritic ; we verified that the fast spikelet was 131 blocked by TTX (example of the fast spikelet is shown in Figure 2f and Figure 4b ).
132
An add-on cocktail of voltage-gated calcium channel blockers (w-agatoxin 0. 
152
The average spike threshold evoked by LOT stimulation and recorded at the soma 153 was 14.1±1.6 mV and the dendritic spike amplitude and area under the voltage curve
154
(hereafter "area") measured at the soma was 27.1 ± 2.4 mV and 3817. 
313
To complete the picture, we examined the interaction between a distal LOT input and at any location along a pyramidal neuron's apical dendrite, and that both the threshold We found a close correspondence between the experimental and modeling results,
341
wherein an LOT bias input activated on the same dendrite produced a much larger 342 threshold-lowering effect than a bias input of the same size (measured at the soma) 343 delivered to the LOT region of a sister or different branch (Supplementary Figure S2) .
344
Thus, the model supports our experimental finding that nonlinear synaptic summation 345 of LOT inputs to distal apical dendrites is strongly compartmentalized, with 346 individual apical dendrites acting as well-separated integrative subunits.
347
We also found close correspondence to the experimental data for interactions between
348
LOT and IC inputs on same, sister and different branches (Supplementary Figure S2) .
349
The threshold lowering power of an IC bias input on the same branch was somewhat 
369
To test this idea, we distributed LOT inputs in the distal apical tree in either a 
442
The 2-layer architecture of a pyramidal neuron in PCx allows it to respond selectively 443 to specific high-order odorant combinations -those whose LOT activity patterns 444 deliver concentrated (suprathreshold) excitation to at least one apical dendrite -445 without responding to the vast majority of LOT patterns that produce more diffuse,
446
and therefore subthreshold, excitation to multiple branches within the dendritic arbor. "control" input-output curve generated by an LOT input, we found that the threshold- Research at the Technion and Price funds (J.S.).
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761
Calcium transients were recorded in line-scan mode at 500 Hz.
762
All experiments were performed at 36º C. nm Excelsior, Spectra Physics) using the point scan mode (Olympus FV1000).
781
Simultanouse calcium imaging was performed from the uncaged dendritic region.
782
Drug application
783
In part of the experiments, gamma-aminobutyric acid (GABAA) (1 µM bicuculline; axial resistance was 100 Ω·cm and the membrane capacitance was set to 1 µF/µm 2 .
815
The simulations that included sodium and potassium voltage-gated currents used the 
